Activation of p53 transcriptional activity by 1,10-phenanthroline, a metal chelator and redox sensitive compound.
p53, a tumor suppressor gene, functioning as a transcription factor, has been recently shown in a cell free system to be subject to redox (reduction/oxidation) regulation. Oxidants or metal chelating reagents disrupt wildtype p53 conformation and decrease or abolish its DNA binding activity, while reductants restore wildtype conformation and increase DNA binding. We have extended these observations to intact cell systems by using luciferase transactivation assay in two murine tumor cell lines, both harboring endogenous wildtype p53. The results showed that none of these in vitro active reagents, except 1,10-phenanthroline (OP) has a significant effect on p53 transactivation activity. OP, a metal chelator and p53 inactivator in cell free systems, however, induces p53 transactivation activity as well as sequence-specific DNA binding in a dose dependent manner. OP also differentially induces endogenous expression of several known p53 target genes such as Waf-1 and Mdm-2, but not Bax, Gadd45, and PCNA. Increased p53 activity induced by OP is not due to elevated p53 mRNA nor to protein levels. Furthermore, the OP-induced p53 transcriptional activation is not due to its potential DNA intercalating activity, but mainly due to its metal chelating activity. OP was also found to induce dramatically apoptotic cell death in these tumor cells harboring wildtype p53, to a less extent in MEF cells from p53 knockout mice and not at all in Saos-2 cells without p53 or Rb. We concluded from this study that (a) unlike what has been seen in vitro, OP induces p53 activity in intact cells (b) OP activates p53 transcriptional activity without increasing p53 protein; and (c) activation of p53 may contribute to apoptosis, but is not required.